SUMMARY We describe two renal transplant recipients who presented with clinical and biochemical abnormalities of liver function in whom liver scarring and silicone particles were identified in the liver by light microscopy. The presence of silicon in the particles was confirmed by x-ray energy dispersive spectroscopy. In one patient liver abnormalities were first noted more than two years after haemodialysis was discontinued and in a second patient abnormalities were still present more than four years after successful kidney transplantation. No other specific cause for the chronic liver abnormalities was determined and we consider that these may be related to the presence of silicone degradation products in the liver. Other patients haemodialysed using a siliconised peristaltic blood pump insert system may also be at risk of developing similar late complications.
Deposition of particles of silicone (an organosilicon oxide polymer) in the liver of haemodialysis patients was first described in the early 1980s.'4 The silicone was liberated from siliconised peristaltic blood pump inserts. After this discovery, pump inserts were gradually changed to polyvinyl chloride (PVC). There have not been any reports of late sequelae of silicone deposition. We report two cases with liver damage associated with the presence of silicone in the liver (confirmed by x-ray energy dispersive spectroscopy), one patient presenting some years after exposure to silicone through haemodialysis, and the other with persisting abnormalities of liver function four years after renal transplantation. membranes with a siliconised rubber insert in the peristaltic roller pump A needle biopsy of liver at this time showed virtually no inflammation, but fine scarring partly dividing the parenchyma into nodules (Fig. 3) and similar refractile material to that seen in patient 1 in macrophages in portal tracts, Kupffer cells, macrophages and giant cells in the parenchyma (Fig. 4) . The refractile material was again analysed by x-ray energy dispersive spectroscopy and shown to be silicon (see below). Immunoperoxidase stains using known CMV positive human serum as antibody, and in situ DNA hybridisation failed to show any evidence of CMV infection in the biopsy material.
MICROANALYTICAL TECHNIQUES AND RESULTS
Haematoxylin and eosin stained paraffin sections containing refractile material were carefully photographed. The coverslip was then removed in xylene and the section was coated with carbon in a Nanotech CC2 carbon coater. As silicon is present in glass, the sections were transferred from glass slides to perspex slides (negative on x-ray energy dispersive spectroscopy) as described previously.5 Sections were examined in a JEOL 35 CF scanning electron microscope fitted with a backscattered electron detector, a Kevex Unispec System 7000 x-ray energy dispersive spectroscopy analytical unit, and a Dapple Microplus data processor.
The photographed area was located in the secondary electron image and the granular material visualised in the backscattered electron image which identifies particles of different atomic weight to the background material. The particles were then analysed by x-ray energy spectroscopy at 25 kv for period of 100 seconds. All such particles in both cases gave strong readings for silicon only. The organic elements with which silicon is combined in silicone are not detected by our apparatus.
Discussion
Abnormalities of liver function in patients with chronic renal failure are not uncommon.' Drugs, alcohol, iron overload and infective agents (particularly the hepatitis viruses) are all well established causes of liver damage in patients with chronic renal failure, but there remains a group in whom the cause of liver damage is obscure. It was in this group of patients that refractile particles of silicone derived material were first noted in liver biopsies.'" Abnormalities of liver structure and function were ascribed to this material.' As a result of this observation, the use of silicone (an organosilicon oxide polymer which increases the flexibility of PVC tubing) in the peristaltic blood pump insert was abandoned in new pumps. We understand, however, that silicone pump inserts may still be used in some centres.
The 
